The rat hypothalamus has a regulatory role in the female reproductive cycle; it directs pituitary release of gonadotropins and controls the timing of ovulation. In this function it is influenced by both oestrogens and progestins, which also affect the growth and differentiation of the uterus (Brenner & West, 1975). In both tissues specific highaffinity receptors for oestrogen and progestins have been identified and nuclear binding of the hormones has been demonstrated (King & Mainwaring, 1974; Butler & O'Malley, 1976).
The rat hypothalamus has a regulatory role in the female reproductive cycle; it directs pituitary release of gonadotropins and controls the timing of ovulation. In this function it is influenced by both oestrogens and progestins, which also affect the growth and differentiation of the uterus (Brenner & West, 1975) . In both tissues specific highaffinity receptors for oestrogen and progestins have been identified and nuclear binding of the hormones has been demonstrated (King & Mainwaring, 1974; Butler & O'Malley, 1976) .
The administration of a single dose of testosterone propionate t o neonatal female rats has profound consequences for the adult. The affected adults are in persistent vaginal oestrus and anovulatory ; uterine and ovarian abnormalities are generally present. This deleterious influence of testosterone is exerted primarily on the hypothalamus (Barraclough, 1967; Gorski, 1968) . Changes in the normal pattern of uptake of [3H]oestradiol in uiuo and in uitro occur in the hypothalamus and uterus of these 'androgenized' females, with a resultant decrease in nuclear binding of the hormone (Vertes & King, 1971 ; Lobl, 1975) . Because of the relationship of oestrogen uptake and nuclear binding to receptor translocation we have examined the intracellular relationship of the oestrogen receptor in the hypothalamus and uterus of 'androgenized' rats. We have also investigated changes in the cellular distribution of hypothalamic progestin receptors.
Neonatal female Wistar rats (4 days old) were each injected with 200pg of testosterone propionate in lOOx corn oil. When adult they were constantly monitored for signs of acyclicity. Females with persistent vaginal cornification were selected and used in experiments at 66-67 days of age. When the effect of oestradiol administration was studied, rats were each injected intraperitoneally with 2.5pg of oestradiol and groups killed at intervals up t o 6 h after the injection. The preparation of hypothalamic and uterine subcellular fractions, and measurements of nuclear and cytosol oestrogen receptor, were as described previously (Whiteet al., 1978) . Measurementsof hypothalamic 'occupied' and 'unoccupied' oestrogen receptor-binding sites in the nucleus are described in . Progestin receptors were assayed by using the synthetic [3H]progestin R-5020 (Philibert & Raynaud, 1973) as described in .
Effects of 'androgenization' on oestrogen receptors ( a ) Uterus. In normal females, the nuclear oestrogen-receptor content was maximal a t pro-oestrus and minimal at oestrus . In 'androgenized' females, the nuclear content was comparable with that of animals in oestrus. Since in 'androgenized' females circulating oestrogen concentrations are similar to those of rats in late dioestrus (Naftolin et al., 1972) , where nuclear receptor content is higher than at oestrus, it appears likely that 'androgenization' leads t o a defect in uterine translocation, as suggested by Lobl (1975) .
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In support of this, the 'androgenized' rats were found to have a n attenuated nuclear response to oestradiol administration. In normal rats, nuclear receptor content was maximal 1 h after the administration; the content decreased thereafter. In marked contrast, in 'androgenized' rats the nuclear receptor content increased only slightly 1 h after oestradiol administration, the content within 6 h being maintained within the range of the 'uninjected' nuclear values. However, despite the lack of increase in nuclear content, the normal pattern of cytosol receptor depletion and replenishment was observed.
(b) Hypothalamus. In the normal female, nuclear receptor content is maximal at prooestrus; thecontent at the other phases being within a range of significantly lower values . The nuclear content in 'androgenized' rats was at the lower end of this range.
We have reported two populations of the nuclear oestrogen receptor in normal females : one with and the other without oestrogen complexed t o it . On oestradiol administration there was a progressive increase in the content of 'unoccupied' receptors; superimposed on this was the normal pattern of rapid increase in total nuclear content within 1 h after injection and a subsequent decline. This pattern of changes in total nuclear content was also observed in 'androgenized' rats. However, the content of the 'unoccupied' component of the total receptor content remained unaltered throughout the 6 h period.
'Androgenization' and hypothalamic progestin receptors
In normal females, the content of both nuclear and cytosol progestin receptors was maximal at pro-oestrus. In 'androgenized' rats the content of both nuclear and cytosol progestin receptor was significantly lower than at any phase of the oestrous cycle. Interestingly, the ratio of nuclear to cytosol receptor content was relatively constant throughout all thephases, being0.39*0.16(7). Thecorrespondingratioin 'androgenized' rats was much lower, being 0.1 5 k0.08 (3), strongly suggesting that 'androgenization' had a more pronounced effect on the nuclear component.
Conclusions
Our investigations on 'androgenized' rats have demonstrated deficiencies in sexhormone-receptor interactions primarily affecting the nucleus (see Table 1 ). The regulatory role of oestrogens in hypothalamic differentiation (McEwen et al., 1974) must also include specification of the adult responsiveness t o the hormone itself. 
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Premature exposure, however transient, interferes with this regulated responsiveness. It is clear in hormone-target-tissue interactions that specificity of the response must be engendered in the presence not only of specific receptors but also of specific nuclear acceptor elements.
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